Social network service (SNS) information has benefited many individuals. However, as such information has increased exponentially, the number of SNS users has increased dramatically and negative effects of SNSs on users have emerged. Many SNS users experience negative psychological conditions such as fatigue, burnout, and stress. Thus, in this study, we investigated the SNS and user characteristics that affect SNS fatigue, living disorder, and reduced SNS use intention. We developed a research model to examine the impact of two SNS characteristics (irrelevant information overload and open reachability) and two user characteristics (engagement and maintaining self-reputation) on SNS fatigue. We also examined the role of the experience of privacy violations in the relationship between living disorder and reduced SNS use intention. We collected data from 579 SNS users and created a partial least squares structural equation model to test the hypotheses. The results of the analysis showed that three factors, other than open reachability, positively affected SNS fatigue. Furthermore, we found that SNS fatigue significantly affected living disorder and reduced SNS use intention, and that experience of privacy violations significantly affected the relationship between living disorder and reduced SNS use intention. These results expand our understanding of SNS fatigue and users' negative behaviors.
accounts. This is related to the bilateral nature of information technology (IT), where the development of ICT provides the benefits of convenience and abundance as well as negative consequences such as anxiety, frustration, addiction, and stress. In other words, SNSs may instill in users both positive expectations about their potential benefits and anxiety about their dysfunctional features.
Activity on SNSs consists of uploading profile information, making daily updates, sharing interests, establishing social relationships with others, and sharing and communicating information and opinions with other users [5] . As social connections expand and communication becomes more frequent through these processes, users must devote more time and effort to SNS activities, which can lead to a sense of psychological burden and fatigue. People can also experience unintentional information leaks or privacy violations, as well as stress stemming from exposure to a wealth of irrelevant information. Notwithstanding the individual stresses induced by SNSs, previous studies [5, 6] predicting SNS user behaviors have mainly adopted positive perspectives. Furthermore, research on the post-acceptance behavior of SNS users has predicted a persistent intention to use from a positive point of view [7, 8] . However, the adverse effects of SNS have become increasingly apparent throughout society, highlighting the need for investigations of SNS technology-related stress and its behavioral impacts. Among existing studies investigating the negative aspects of SNSs, several considering the duality of IT have examined negative aspects of IT use, focusing on concepts such as fatigue and technostress [9, 10] ; others e.g., [11, 12] have mainly focused on privacy violations and user addiction.
As the number of SNS users has increased, users have begun experiencing SNS fatigue and increasing levels of SNS-related stress. Researchers have yet to address the negative effects of SNSs by conducting in-depth examinations of user fatigue on existing SNSs. From the stressor-stress-outcome (SSO) perspective, few studies have investigated the social science phenomenon of living disorder, referring to the extent to which users believe that SNS fatigue causes discomfort in everyday life, such as at work and in learning and decreases in SNS use because of SNS fatigue that focus on both SNS and user characteristics, which are regarded as crucial components for explaining individual behaviors in the context of many technologies and services [13] . Therefore, understanding the true nature of SNSs from an SSO-informed social point of view first requires careful examination of the negative aspects of SNSs. In particular, in-depth research on SNS fatigue will help individuals and society gain a deeper understanding of SNS usage. Thus, in this study, we attempted to empirically answer the following four research questions related to the negative aspects of SNSs.
(1) What SNS factors and user characteristics cause SNS fatigue? (2) Do these factors positively influence SNS fatigue? (3) What factors decrease SNS users' SNS use intentions? (4) Do privacy violation experiences facilitate decreases in users' SNS use intentions?
To answer these questions, we developed a research model based on the SSO framework e.g., [14] as well as various SNS studies. As stressor factors, the proposed research model included two SNS characteristics (irrelevant information overload and open reachability) and two SNS user characteristics (engagement and maintaining self-reputation) to explain users' causal relationships with stress (SNS fatigue and living disorder), which together cause the outcome (reduced intention to use SNSs). In addition, recognizing that we could not overlook infringement of SNS users' privacy, we also examined the effect of SNS users' experience of privacy violations. We conducted structural equation modelling (SEM) analysis on data collected from SNS users, and verified the hypotheses presented in the research model, which we expected would improve our understanding of the negative behavior of individual SNS users.
We structured this paper to reflect the approach we took in the study. In Section 2, we conduct a literature review to establish the study's theoretical foundation. Section 3 explains our research model and the hypotheses we developed based on the literature; Section 4 describes our research methodology, including our data collection procedures and the development of measures; and Section 5 discusses the analysis and hypothesis tests, and reports the results. Finally, in Section 6, we summarize Future Internet 2019, 11, 137 3 of 20 our findings and conclude by discussing their implications, the study's limitations, and directions for future research.
Literature Review

Technostress
Prior studies e.g., [9, 10, 14] on technological stresses have focused on the anxiety or burden felt by participants in the process of accepting and using new information technologies, and examined how stress affects employees' productivity and work efficiency. As shown in Figure 1 , Ayyagari et al. [14] found that technology characteristics cause individuals' stress, which can affect outcomes such as burden or performance. In addition, researchers have investigated the relationship between stressors and outcomes by identifying other variables such as individual ability and environmental needs, in addition to IT (service) characteristics, as stressors. Through these results, the organization emphasized the importance of identifying the influence of technology-related stress and developing strategies to mitigate it.
Prior studies [e.g., 9, 10, 14] on technological stresses have focused on the anxiety or burden felt by participants in the process of accepting and using new information technologies, and examined how stress affects employees' productivity and work efficiency. As shown in Figure 1 , Ayyagari et al. [14] found that technology characteristics cause individuals' stress, which can affect outcomes such as burden or performance. In addition, researchers have investigated the relationship between stressors and outcomes by identifying other variables such as individual ability and environmental needs, in addition to IT (service) characteristics, as stressors. Through these results, the organization emphasized the importance of identifying the influence of technology-related stress and developing strategies to mitigate it.
Recently, other studies have focused on technostress resulting from excessive use of smartphones and SNSs. For example, Şahin and Çoklar [15] examined individual levels of SNS technostress based on various studies. They found that SNS users experienced moderate levels of technostress, primarily as a result of environmental causes such as data security and cost, rather than social causes such as institutional or social pressures. In addition, they found that demographic characteristics such as SNS users' monthly incomes and ages impacted the degrees of technostress due to SNS that they experienced. Meanwhile, Lee et al. [16] found that technostress is among the negative consequences of excessive use of and high levels of dependency on smartphones. Thus, various technological and service factors act as stressors for individuals that result in negative outcomes.
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SNS Studies
The development of information technologies and new services offer many advantages including convenience, speed, and wealth for individuals and society. In response to this trend, researchers have extensively examined SNSs as a social phenomenon and the advantages of using SNSs. That is, most studies in this field have focused on the effects of SNSs on individuals and society, examining issues such as motivation for using SNSs, reasons for acceptance, persistence, and satisfaction. For example, Brandtzae g [17] argued that social networking is a useful tool for building and strengthening positive ties to promote social engagement and sustained mutual exchange. In addition, Al-Saggaf and Nielsen [18] found that the personal characteristics of users, such as loneliness, are leading variables affecting behavior on SNSs.
However, these new technologies and services can also produce negative effects, including frustration, anxiety, and addiction [9] . In studies exploring cognitive impairment among people experiencing these negative psychological states, researchers have proposed the concept of "technostress" as a source of user "fatigue" [9, 19] . Tarafdar et al. [9] explained technostress as the inability to cope with the demands of computer use. The concept of technostress includes negative perceptions of ICT. Studies focusing on SNSs have developed concepts such as SNS fatigue, SNS overload, and SNS burnout to explain the consequences of technostress [13, 20] . Users' excessive use of various SNSs without specific goals causes them to experience stress, fatigue, and anxiety. These negative experiences can lead to negative behaviors related to SNS use. In this respect, Maier et al. (2015) found that SNS users felt they were giving excessive social support to other SNS users, and that such support caused social overload, which eventually contributed to various forms of stress. Furthermore, Kwak et al. [21] claimed that information overload and relational burden on SNSs often cause SNS fatigue among users, which has a negative impact on their daily lives. They also found Recently, other studies have focused on technostress resulting from excessive use of smartphones and SNSs. For example,Şahin and Çoklar [15] examined individual levels of SNS technostress based on various studies. They found that SNS users experienced moderate levels of technostress, primarily as a result of environmental causes such as data security and cost, rather than social causes such as institutional or social pressures. In addition, they found that demographic characteristics such as SNS users' monthly incomes and ages impacted the degrees of technostress due to SNS that they experienced. Meanwhile, Lee et al. [16] found that technostress is among the negative consequences of excessive use of and high levels of dependency on smartphones. Thus, various technological and service factors act as stressors for individuals that result in negative outcomes.
The development of information technologies and new services offer many advantages including convenience, speed, and wealth for individuals and society. In response to this trend, researchers have extensively examined SNSs as a social phenomenon and the advantages of using SNSs. That is, most studies in this field have focused on the effects of SNSs on individuals and society, examining issues such as motivation for using SNSs, reasons for acceptance, persistence, and satisfaction. For example, Brandtzaeg [17] argued that social networking is a useful tool for building and strengthening positive ties to promote social engagement and sustained mutual exchange. In addition, Al-Saggaf and Nielsen [18] found that the personal characteristics of users, such as loneliness, are leading variables affecting behavior on SNSs.
However, these new technologies and services can also produce negative effects, including frustration, anxiety, and addiction [9] . In studies exploring cognitive impairment among people experiencing these negative psychological states, researchers have proposed the concept of "technostress" as a source of user "fatigue" [9, 19] . Tarafdar et al. [9] explained technostress as the inability to cope with the demands of computer use. The concept of technostress includes negative perceptions of ICT. Studies focusing on SNSs have developed concepts such as SNS fatigue, SNS overload, and SNS burnout to explain the consequences of technostress [13, 20] . Users' excessive use of various SNSs without specific goals causes them to experience stress, fatigue, and anxiety. These negative experiences can lead to negative behaviors related to SNS use. In this respect, Maier et al. (2015) found that SNS users felt they were giving excessive social support to other SNS users, and that such support caused social overload, which eventually contributed to various forms of stress. Furthermore, Kwak et al. [21] claimed that information overload and relational burden on SNSs often cause SNS fatigue among users, which has a negative impact on their daily lives. They also found that these factors could lead to behaviors such as reluctance to use SNSs. Other studies have argued that people are heavily involved in SNSs, which can result in SNS fatigue or SNS burnout [22] . Once users experience fatigue and an imbalance in their lives because of heavy SNS use, they think about stopping SNS usage and even closing their SNS accounts. Table 1 summarizes recent SNS and social media studies examining SNS stress and its consequences. 
Study
Summary of Findings
Cao et al. [23] • Excessive social network service (SNS) use cause cognitive-emotional preoccupation that is weakened by cognitive-behavioral control. • Techno-exhaustion, and life and privacy violations affect academic performance.
Cao and Sun [24]
• Communication overload is not positively related to exhaustion.
•
Information and social overload are significant predictors of exhaustion. • This study applied the SSO framework to examine media fatigue.
Compulsive social media use positively influences the tendency to experience fatigue. • Social media fatigue is associated with high anxiety and depression among adolescents.
Compulsive media use mediates the relationship between fear of missing out and social media fatigue.
Dhir and
Tsai [26] • Content uses and gratifications do not predict intensity of Facebook use among adolescents. Studies [29, 30] examining the negative aspects of SNSs have identified certain SNS and user characteristics as important factors contributing to excessive SNS use-based fatigue. These studies have reported that various factors, including information overload and unlimited open communication, extent of SNS usage, and self-reputation have a significant positive impact on an individual's negative SNS use-related behavior [21, 22, 31] . However, few empirical studies have investigated the causes and consequences of living disorder and reduced or discontinued SNS use from a stress perspective. Furthermore, researchers have not yet considered the role experience of privacy infringement plays in the negative influence of using SNSs. In this study, we set out to fill the gaps in previous research by empirically examining these factors and relationships.
Research Model and Hypothesis Development
Based on existing research [9, 14, 29, 30] , we developed a research model including two important characteristics (SNS and users), and proposed four variables (irrelevant information overload, open reachability, engagement, and maintaining self-reputation) for investigating their impact on SNS fatigue, living disorder, and reduced SNS use intention. SNS literature has emphasized the importance of privacy, as many SNSs store a significant amount of personal information. For example, Park et al. [32] claimed that when SNS users have anxiety about privacy violations, they have strong negative attitudes toward SNSs. Similarly, Çoklar andŞahin [30] claimed that the increasing likelihood of personal information being leaked on SNSs resulted in a negative perception of SNSs, in terms of information sharing and forming relationships with other SNS users. Thus, we examined the role privacy violation experiences play in the relationship between living disorder and reduced SNS use intention, and sought to determine whether or not the experience of privacy violations enhanced the relationship between living disorder and reduced SNS use intention. Figure 2 displays the proposed research model with the hypotheses. Based on existing research [9, 14, 29, 30] , we developed a research model including two important characteristics (SNS and users), and proposed four variables (irrelevant information overload, open reachability, engagement, and maintaining self-reputation) for investigating their impact on SNS fatigue, living disorder, and reduced SNS use intention. SNS literature has emphasized the importance of privacy, as many SNSs store a significant amount of personal information. For example, Park et al. [32] claimed that when SNS users have anxiety about privacy violations, they have strong negative attitudes toward SNSs. Similarly, Çoklar and Şahin [30] claimed that the increasing likelihood of personal information being leaked on SNSs resulted in a negative perception of SNSs, in terms of information sharing and forming relationships with other SNS users. Thus, we examined the role privacy violation experiences play in the relationship between living disorder and reduced SNS use intention, and sought to determine whether or not the experience of privacy violations enhanced the relationship between living disorder and reduced SNS use intention. Figure 2 displays the proposed research model with the hypotheses. 
Irrelevant Information Overload
Irrelevant information overload refers to the degree to which SNS users feel that irrelevant information is excessively shared with them while they are using SNSs [9, 33] . In fact, information sharing is an important characteristic of SNSs that brings many advantages to users [34] . However, the quality of the information SNS users are exposed to is often very low. The increase in unnecessary information on SNSs makes it necessary for users to spend considerable time searching for the information they want. Increasing the amount of available information beyond levels that individuals can control can cause fatigue. Tarafdar et al. [9] argued that such information overload is a negative aspect of IT and a factor that contributes to technostress. The amount of information shared on SNSs that is not genuinely important to other SNS users continues to increase. In this respect, Kwak et al. [21] claimed that information, particularly an overload of low-quality and irrelevant information, has a significant negative effect on users' intention to use SNSs. In other words, continuous exposure to non-personally relevant information can cause fatigue among SNS users. This led us to propose the following hypothesis. 
Irrelevant information overload refers to the degree to which SNS users feel that irrelevant information is excessively shared with them while they are using SNSs [9, 33] . In fact, information sharing is an important characteristic of SNSs that brings many advantages to users [34] . However, the quality of the information SNS users are exposed to is often very low. The increase in unnecessary information on SNSs makes it necessary for users to spend considerable time searching for the information they want. Increasing the amount of available information beyond levels that individuals can control can cause fatigue. Tarafdar et al. [9] argued that such information overload is a negative aspect of IT and a factor that contributes to technostress. The amount of information shared on SNSs Future Internet 2019, 11, 137 6 of 20 that is not genuinely important to other SNS users continues to increase. In this respect, Kwak et al. [21] claimed that information, particularly an overload of low-quality and irrelevant information, has a significant negative effect on users' intention to use SNSs. In other words, continuous exposure to non-personally relevant information can cause fatigue among SNS users. This led us to propose the following hypothesis. Hypothesis 1. Irrelevant information overload is positively associated with SNS fatigue.
Open Reachability
Open reachability-defined as the extent to which other users related to an SNS user can connect to said user "anytime and anywhere" to share information and communicate-is not SNS-user-centered, but is related to other users surrounding the SNS user. Certain SNS users have too many relationships on SNSs, meaning that others can always share information with or inform them of news [35] . Social relationships are one of the important elements embedded in SNSs. Unlike existing communication services such as email and telephones, SNSs feature endless and open connectivity to others whom users know and do not know. In other words, SNS users can easily reach other users on SNSs. Open reachability on SNSs thus enables users to expand their social relations [36] .
Most previous research has shown that SNS users connect with existing friends and family members on SNS platforms. In addition, studies have shown that new relationships can be established while using SNSs [31, 37] . However, SNSs do sometimes connect users with unwanted people. Many SNS users have difficulty managing their SNS accounts because of incoming communication from those they do not know or other unwanted users. Wohn and LaRose [38] claimed that SNS users spend considerable time managing their accounts because of incoming connections, messages, and notifications. Such characteristics of SNSs can cause fatigue among users. Park et al. [32] also argued that engaging and communicating with unwanted people can cause SNS users to feel fatigue. They suggested that burdens resulting from undesired connections and negative feelings about simple relationships can lead to psychological disharmony. Finally, Kwak et al. [21] suggested that the burden of social relationships on SNSs may lead to declines in SNS use. Based on these claims, we proposed the following hypothesis.
Hypothesis 2.
Open reachability is positively associated with SNS fatigue.
Engagement
In general, engagement refers to the state of being deeply focused and immersed in a particular pursuit and experiencing a time flow or a state of forgetting oneself [39] . In other words, it refers to the emotional state that individuals feel when voluntarily enjoying something of interest. In the SNS context, it refers to the degree to which people feel excessively involved with SNSs while using them. Hoffman and Novak [39] explained that immersion in the internet increases the frequency of internet use. However, if the degree of immersion is excessive, negative consequences may arise. In the case of SNSs, excessive enjoyment and immersion can cause problems. In addition, usage habits can cause negative psychological states such as stress, fatigue, and addiction. In this regard, Salehan and Negahban [34] argued that the degree of SNS use intensity affects IT addiction and causes negative behavior. Ravindran et al. [20] also claimed that spending excessive time on SNSs causes negative emotions or a reduction in the need to use SNSs. Therefore, we proposed the following hypothesis. 
Maintaining Self-Reputation
Maintaining self-reputation is defined as the degree to which SNS users want to maintain their reputations on SNSs. In general, reputations are formed based on the subjective evaluations of others. It is natural to be conscious of others' evaluations on SNSs, which are relationship-based. People are conscious of others when trying to make positive impressions and sustain good reputations, and some people feel pressure to make exaggerated posts in the presence of others. Furthermore, people constantly worry about how others will evaluate them. Park et al. [32] argued that concern over reputation creates psychological dissonance, explaining that psychological dissonance thus constitutes a conflicting condition resulting from the use of SNSs.
Users who have good reputations on SNSs try to post quality information to SNSs to maintain their reputations and also spend considerable time maintaining relationships with others. On the other hand, users who do not have good reputations will perform various activities on SNSs to improve their reputations. In short, SNS users must increase their SNS usage time to establish and maintain their reputations [12] . Furthermore, the various activities SNS users must perform to acquire and share good-quality information with other SNS users cause users who want to maintain good reputations considerable fatigue. Maier et al. [31] explained that subjective social support norms affect the social overload of SNS users. Therefore, we proposed the following hypothesis.
Hypothesis 4.
Maintaining self-reputation is positively associated with SNS fatigue.
SNS Fatigue, Living Disorder, and Reduced SNS Use Intention
This study examined three variables (SNS fatigue, living disorder, and reduced SNS use intention) that occur as negative consequences of SNS use. First, SNS fatigue is defined as the extent to which people experience psychological discomfort or stress while using SNSs. Living disorder refers to the extent to which users believe that SNS fatigue causes discomfort in their everyday lives, such as at work and in learning. Finally, reduced SNS use intention is defined as users' degree of willingness to reduce and limit SNS use as much as possible. Maier et al. [31] argued that social overload is an important antecedent of behavioral responses. In other words, negative perceptions of SNSs, such as social overload, reduce or eliminate the use of SNSs. Kwak et al. [21] also claimed that SNS-related stressor factors decrease SNS utilization. The psychological inconsistency of SNS users may have a negative impact on their work and lives.
Other studies e.g., [20] have shown that SNS fatigue is a negative emotion experienced by individuals in the course of using SNSs. These studies suggested that this fatigue reduces the need for SNSs and causes problems in individuals' daily lives. Furthermore, Yamakami [22] contended that once SNS users feel fatigue because of excessive use, they are often unable to focus on their tasks, resulting in low job performance. In addition, that study explained that problems such as stress and psychological inconsistency affect the discontinuation of SNS use. Users who experience SNS fatigue often experience a loss of balance in their daily lives because they invest more time and effort in other activities to alleviate the factors that cause irritation or fatigue to nearby people [40] . Furthermore, Karaiskos et al. [41] claimed that excessive SNS usage increases users' fatigue, which often leads to both living and job disorders. Consequently, the negative perception of and experience with SNSs can lead to reductions in SNS use. Taking into account these previous findings, we proposed the following two hypotheses regarding decreased SNS use intention-related variables. 
The Moderating Effect of Experience of Privacy Violations
In this study, we defined the experience of privacy violations as the degree to which SNS users worry about SNS-based leaks of personal information or violations of privacy [12] . The issue of personal privacy has become important in social science research, regardless of age. Indeed, in the Web 2.0 environment where SNSs proliferate, the problem of personal information security has become a particularly important social issue. SNS-related privacy concerns continually arise in relation to personal profiles, uploaded content, and messages [42] . In addition, SNSs are environments where one is forced to disclose personal information to some extent, which may lead to inadvertent leaks. Leaked information can, moreover, spread quickly and harm individuals. Park et al. [32] argued that the more anxiety one has about privacy violations, the stronger one's negative attitude toward SNSs. Furthermore, Çoklar andŞahin [30] claimed that the likelihood of personal information leaking has increased on SNSs, fueling fatigue and reduced SNS use intentions. Users with living disorders are less likely to use SNSs, and this relationship will be further strengthened if an additional negative effect is added to this relationship through the experience of privacy violations. In this regard, Ku et al. [43] claimed that individuals' attitudes toward using SNSs become negative once users experience privacy violations and their anxiety levels or burdens increase. Based on these claims, we proposed the following hypothesis.
Hypothesis 7.
The experience of privacy violations moderates the causal relationship between living disorder and reduced SNS use intention.
Materials and Methods
Data Collection
We collected data from actual SNS users in South Korea where most people heavily use various SNSs. We distributed a total of 3000 questionnaires to SNS users in public places such as libraries, train stations, college campuses, and downtown areas. Of those, we collected 592 (response rate: 19.73%) over the subsequent three months, discarding 13 responses because of missing values. Thus, we used 579 responses in our analysis. As recommended in the literature related to determining appropriate sample sizes e.g., [44, 45] , we used the ratios of measures and latent variables to determine if we had collected enough data. In so doing, we found that the minimum required sample in this study was 138 responses, meaning the collected data was sufficient to test the proposed research model.
Among the 579 respondents, 272 (46.98%) were male and 307 (53.02%) were female. Thus, female respondents' participation rate was slightly higher. Regarding the length of SNS usage, 33.68% reported having used an SNS for seven years or more, 23.66% reported five years or more, and 19.69% reported nine years or more. The most popular SNS was Facebook (74.09% of the respondents), followed by YouTube (66.49%), Instagram (65.11%), and Qzone (53.20%). Furthermore, many users used more than one SNS. Regarding daily SNS usage time, 34.20% of the respondents reported using SNSs for one to three hours a day, followed by three to five hours (31.95%), and less than one hour (16.41%). Interestingly, 17.44% of the respondents reported using SNSs more than five hours a day, which could indicate addiction considering people's average daily schedules. Finally, individuals reported using SNSs for a variety of purposes. The primary reason users reported for using SNS was to express themselves (73.06%), followed by sharing common interests with others (62.52%), and maintaining relationships (55.61%). These reasons may explain the large amounts of data generated in the Web 2.0 environment. Table 2 provides profiles of the respondents. 
Development of Measures
We developed the measures for the latent constructs proposed in the research model based on the literature. To enhance the sophistication of the measurement item development process, we developed the final items through the following three steps. First, we modified and supplemented the items adopted from prior studies to fit the context of SNS fatigue. All items in the questionnaire were developed with 7-point Likert scales, ranging from (1) "strongly disagree" to (7) "strongly agree." Consequently, we tested the content validity with five professors in social science fields to purify and increase the accuracy of each item. Finally, we statistically verified the reliability and validity of the measurement items by conducting a pilot test on 30 SNS users. The results of the pilot test showed that the measures had good reliability and validity. Appendix A shows the final measures we developed to assess each construct and lists the related studies.
Results and Discussion
Assessment of the Measurement Model
We use the partial least squares (PLS) approach to analyze the data for both the measurement and structural models. The main PLS analysis tool we used SmartPLS 2.0. We selected the PLS approach because it uses a two-step process to test proposed models: (1) An assessment of the measurement model and; (2) an evaluation of the structural model. In other words, the PLS approach can simultaneously evaluate the reliability and validity of the study measures and the structural model (hypothesis test). Prior to hypothesis testing, we tested the measurement model to confirm the reliability and validity (convergent and discriminant) of the measures. For this purpose, we used three test results: (1) Cronbach's alpha (construct reliability); (2) factor loadings for individual item validity, composite reliability (CR), and average variance extracted (AVE) (convergent validity test) and; (3) the square root of AVE and correlation value (discriminant validity test). First, to confirm reliability, the Cronbach's alpha should be greater than 0.7 [46] . Second, the factor loading values for each item and CR, and for the AVE should be greater than 0.7 and 0.5, respectively [47] . Finally, the discriminant validity, which measures the lack of relationship among items, can be confirmed by comparing the square root of AVE and correlation values. To confirm discriminant validity, the square root of AVE should be greater than the correlation values [47] .
First, we analyzed the descriptive statistics for each construct using SPSS 25. Table 3 shows the results. Then, we conducted the uni-dimensionality validation tests referred to as two types of validity (convergent and discriminant validity) and item reliability using SmartPLS 2.0. Table 4 shows the result of the reliability test for the measurement model. The test showed that three items (eng3, fat4, and id3) reduced reliability; we, therefore, removed these items. Thereafter, the Cronbach's alpha value for all latent constructs fulfilled the recommended value (0.7), ranging from 0.789 to 0.870. The tests thus verified the reliability of the measurement model. As shown in Table 5 , all items fulfilled the factor loading threshold (0.7). Furthermore, the CR for all latent constructs ranged from 0.811 to 0.901, and the AVE ranged from 0.589 to 0.752, indicating convergent validity. These results show that each item accurately measured the latent constructs measured in the research model. To further confirm this result, we conducted exploratory factor analysis (EFA) to test the validity of the measures and identify any potential cross-loading issues. Table 6 shows the EFA results 6. All items loaded well to the latent constructs that they were designed to measure without any cross-loading issues; we thus confirmed the validity of measurement model.
Finally, we verified discriminant validity to confirm that the items were not related to other items or latent constructs other than the latent constructs they were designed to measure. As shown in Table 7 , the values in the diagonal representing the square root of AVE for each latent construct were greater than the longitudinal and transverse correlation values. We thus confirmed discriminant validity. The measurement model test results enabled us to fully verify the reliability and validity of each measure, which allowed us to formulate the structural model to test the proposed hypotheses. Note: SD (standard deviation); CR (composite reliability); AVE (average variance extracted); three items (flo3, fat4, and id3) were excluded in this analysis because of negative effects on reliability. Since we used various measures in relation to the same participants and since each construct showed a relatively high degree of correlation, common method bias (CMB) was a real possibility in this study. To test for CMB issues, we used Harman's [48] single factor method. The method performs exploratory factor analysis on all the variables and assumes that bias exists when variance for a single factor is large based on factors that had eigenvalues greater than 1 [49] . Unrotated factor analysis using principal component analysis yielded eight factors. The first factor explained about 32.9% of the variance, which certainly does not constitute the majority of the total variance, given that Malhotra et al. [50] reported that 40% was not a majority of the variance. Thus, the result of Harman's single-factor test indicated that the CMB in this study was not likely a source of major issues.
The Structural Model Test
After confirming the measurement model, we tested the independent relationships (H1 to H6) among the study's proposed constructs using variance-based structural equation modeling (SEM) with the collected data. We formulated the structural model with SmartPLS 2.0, generating two important values: The path coefficients (standardized betas: β) and the squared multiple correlations (R 2 ) value for each endogenous variable. Path coefficients indicate the strength of the relationships between two constructs. Acceptance or rejection of hypotheses is based on the value of the path coefficient along with the corresponding t-value. The squared multiple correlations (R 2 ) value for each endogenous construct indicates the predictive power of the research model [47] . The R 2 values can be used to determine the amount of variance explained by exogenous constructs within the structural model [51] .
As shown in Figure 3 , we found that three external constructs had significant positive impacts on SNS fatigue, which was also significantly associated with living disorder, though the strengths of the paths varied. First, irrelevant information overload had a standardized path coefficient of 0.297 with a t-value of 4.120, which was significant at p < 0.01. Thus, H1 was supported. This result implies that there is a large amount of information on SNSs, but much of it is not relevant to users' purposes. This predominance of irrelevant information makes it necessary for SNS users to spend considerable time searching for the information they want. This phenomenon can cause immense mental and physical fatigue among SNS users. In this regard, Boyd and Ellison [3] argued that SNSs are the main gateway to substantial information production, but that excessive unnecessary information is generated, which may increase fatigue by increasing SNS users' Internet usage time.
Second, we found that engagement (β = 0.323, t-value = 5.129) and maintaining self-reputation (β = 0.406, t-value = 5.235) were positively associated with SNS fatigue. Thus, H3 and H4 were supported at p < 0.01. These results concern SNS users' personal use habits, suggesting that users become immersed in SNSs to express themselves on the web, and this phenomenon results in transient SNS use, resulting in fatigue. Prior studies e.g., [10, 52] have shown that transient commitment to specific services produced negative results. In addition, many SNS users share information about their interests on the web with others, and constantly strive to maintain their reputations by garnering praise from others who use this information. This process leads to excessive SNS use, resulting in mental and physical fatigue [20] . Among the three constructs, maintaining self-reputation had the greatest effect on SNS fatigue. and life, which negatively affects the latter. Second, our analysis showed a significant relationship between living disorder and reduced SNS use intention, with a path coefficient of 0.324 and a t-value of 4.322. Thus, H6 was supported at p < 0.01. This result is consistent with prior studies [e.g., 20, 31] showing that the addictive use of SNSs leads to both living and job disorders that negatively influence users' intentions to use the services. Figure 3 shows the structural model analysis of the direct effects (H1 to H6) and Table 8 summarizes the results of the hypotheses tests (H1 to H6). The R 2 of the endogenous variables suggested that the four external constructs-irrelevant information overload, open reachability, engagement, and maintaining self-reputation-explained 51.8% of the variance in SNS fatigue, which explained 16.9% of the variance in living disorder. These results imply that the direction in which the four exogenous variables move determined 51.8% of the information related to SNS fatigue (endogenous variable). Similarly, 16.9% of the information related to living disorder moved in the same direction as SNS fatigue. Lastly, living disorder explained 10.5% of the information related to reduced SNS use intention.
After evaluating the direct effects, we evaluated the moderating effect of the experience of privacy violations using Carte and Russell's [55] moderated multiple regression approach, which involves testing two models to identify differences in R 2 . First, we analyzed the model with living disorder and experience of privacy violations as predecessor variables to find R 2 ( 1 2 ). Next, we analyzed the second model with three variables (living disorder, experience of privacy violations, and the interaction term of these two variables) as predecessor variables to find R 2 ( 2 2 ). We then found the F-value by considering ∆ 2 R , samples (N), and DF (degrees of freedom). This analysis showed that the moderating effect of the experience of privacy violations was significant within the relationship between living disorder and reduced SNS use intention. This result implies that when individuals Meanwhile, we did not find a significant association between open reachability and SNS fatigue; therefore, H2 was rejected. These results can be interpreted as evidence that users use SNS in self-centered manners. In other words, the concept of open reachability refers to the existence of open communication methods between SNS users and others who surround them. Certain SNS users are always openly communicating-for example, sending texts or providing updates to other users with whom they have relationships. In this sense, if an SNS user ignores all communications from other users, the user will not personally feel particularly high levels of SNS fatigue. Park and Kim [13] claimed that open communication among both information producers and consumers of SNSs is a great advantage of SNSs. However, users often use SNSs for the purpose of self-expression and ignore information about other people.
Regarding the relationship between the constructs involved in the process of reduced intention to use SNSs, first, SNS fatigue had a significant effect (at p < 0.01) on living disorder (β = 0.411, t-value = 7.236). Thus, H5 was supported. This result implies that when users suffer SNS use-related fatigue, they experience various living disorders in their daily lives. Between 2017 and 2018, as various information technologies become increasingly popular, the number of SNS users worldwide expanded from 2.46 billion to 2.62 billion [53] . Kuss et al. [40] claimed that proactive use of SNSs may have an adverse effect on privacy and business. Furthermore, Turel et al. [54] argued that if the technology used during work results in stress or exhaustion, it causes conflict between technology and life, which negatively affects the latter. Second, our analysis showed a significant relationship between living disorder and reduced SNS use intention, with a path coefficient of 0.324 and a t-value of 4.322. Thus, H6 was supported at p < 0.01. This result is consistent with prior studies e.g., [20, 31] showing that the addictive use of SNSs leads to both living and job disorders that negatively influence users' intentions to use the services. Figure 3 shows the structural model analysis of the direct effects (H1 to H6) and Table 8 summarizes the results of the hypotheses tests (H1 to H6).
The R 2 of the endogenous variables suggested that the four external constructs-irrelevant information overload, open reachability, engagement, and maintaining self-reputation-explained 51.8% of the variance in SNS fatigue, which explained 16.9% of the variance in living disorder. These results imply that the direction in which the four exogenous variables move determined 51.8% of the information related to SNS fatigue (endogenous variable). Similarly, 16.9% of the information related to living disorder moved in the same direction as SNS fatigue. Lastly, living disorder explained 10.5% of the information related to reduced SNS use intention. After evaluating the direct effects, we evaluated the moderating effect of the experience of privacy violations using Carte and Russell's [55] moderated multiple regression approach, which involves testing two models to identify differences in R 2 . First, we analyzed the model with living disorder and experience of privacy violations as predecessor variables to find R 2 (R 2 1 ). Next, we analyzed the second model with three variables (living disorder, experience of privacy violations, and the interaction term of these two variables) as predecessor variables to find R 2 (R 2 2 ). We then found the F-value by considering ∆R 2 , samples (N), and DF (degrees of freedom). This analysis showed that the moderating effect of the experience of privacy violations was significant within the relationship between living disorder and reduced SNS use intention. This result implies that when individuals experience living disorders because of excessive SNS use, their use reduction intentions increase. In this context, experiencing more privacy intrusions will strengthen individuals' intentions to reduce SNS use. Figure 4a ,b depict the two models used to test moderators and Table 9 summarizes the moderating effects results (H7). experience living disorders because of excessive SNS use, their use reduction intentions increase. In this context, experiencing more privacy intrusions will strengthen individuals' intentions to reduce SNS use. Figures 4a and 4b depict the two models used to test moderators and Table 8 summarizes the moderating effects results (H7). 
Conclusions
Summary of Key Findings
Web 2.0 has become an everyday reality, and SNSs are recognized as useful mediums for communication and information sharing that have both positive and negative influences on society and individuals. To date, researchers have extensively examined the positive effects of SNSs, but the various negative impacts of SNSs have become increasingly visible on both individual and societal levels. Regardless of the impacts of SNSs, as the number of users increases, the amount of time individuals spend on SNSs interacting with other people increases; this raises concerns about the side effects of using SNSs. Thus, in this study, we set out to investigate several external factors that cause SNS fatigue, which increases individuals' living disorders. We collected data from 579 SNS users and examined the relationships between the proposed constructs. Our findings can be summarized as follows.
First, irrelevant information overload and engagement had a significant positive impact on SNS fatigue. In other words, dealing with excessive irrelevant information often causes users to waste considerable time trying to find the information they seek, which can increase user fatigue. In addition, users who are immersed in SNSs experience increases in both SNS use time and SNS fatigue. These results are consistent with the findings of Kim et al. [56] , Park et al. [32] , and Lee et al. [2] .
Second, SNS users with strong commitments to maintaining their reputations experience increased SNS fatigue. SNSs have the advantage of expanding social relations through user profiles and information sharing. Many SNS users constantly upload and share useful information with others to enhance their reputations. In fact, Kim and Park [56] claimed that SNS users who currently have good reputations want to maintain the status quo by frequently updating information on their accounts, and this frequent activity eventually becomes a source of stress for them. Furthermore, Park et al. [32] argued that SNS users with good reputations make significant efforts to maintain their reputations, which eventually increases the levels of fatigue they experience. From this perspective, prior studies [11] found that maintaining good reputations on SNSs is the greatest advantage for SNS users in influencing others. However, those who want to maintain good reputations undergo considerable stress, resulting in high levels of SNS use-related fatigue.
Meanwhile, our findings showed no significant relationship between open reachability and SNS fatigue, implying that SNS users do not care much about incoming contacts from others because they can ignore them if they want to. This finding aligns with the results of prior studies e.g., [21, 38] showing that many SNS users want to use SNSs for their own purposes and from their own points of view. For this reason, they can exercise control over decisions about using the information shared by others on SNSs. This suggests that open reachability does not substantially affect SNS users' fatigue because SNS users, even those bombarded with large amounts of information or contacted by strangers, can control what they pay attention and what they ignore.
The relationships between SNS fatigue and living disorder, and between living disorder and reduced SNS use intention were all significant. The former two can lead to negative psychological states such as stress and fatigue when the amount of information generated during the process of using SNSs or the troublesomeness, irritation, and burden of managing the social network increases. In other words, SNS use can have negative impacts for individuals when it becomes a part of their everyday lives. These findings are consistent with the results of previous research [54] showing that excessive use of certain information technologies can negatively impact individuals' lives when they reach mental and physical exhaustion. In particular, obsession with excess information, use time, and criticism on SNSs can increase anxiety and stress, and, consequently, disturb daily life rhythms, generating negative outcomes. Finally, our analysis supported the relationship between living disorder and reduced SNS use intention, bolstering Ravindran et al.'s [20] assertion that SNS users who feel and experience their living disorders in terms of stress and negative influences on work may end up disliking SNSs and discontinue or temporarily limit their use.
Regarding the moderating effect of experience of privacy violations, the increasing likelihood of personal information leaks or privacy violations on SNSs can enhance the relationship between living disorder and reduced SNS use intention. In other words, SNS users suffer difficulties in life because of excessive use of SNSs and experience personal information leaks will have lower SNS use intentions. This result is consistent previous studies' e.g., [31] findings regarding the effect of privacy violation experiences on intentions to use specific information technologies. For example, Kim et al. [33] claimed that negative factors such as stress, fatigue, and living disorder have a negative impact on SNS use intention. The addition of privacy violations to this relationship will produce further reductions in SNS users' intentions to use SNSs.
Implications
The findings of this study have several important academic and practical implications. First, from an academic viewpoint, based on previous research, this study highlighted the factors that induce SNS fatigue among SNS users and confirmed the theoretical basis of the factors that affect SNS fatigue by analyzing the relationships between them. Although SNS use has become more common and interaction time through SNSs has increased, existing research has mainly focused on identifying the positive aspects of SNSs. Thus, this study's significance stems in part from the fact that it empirically analyzed the negative aspect of SNSs. This study is also significant because, while previous studies have mainly examined the characteristics of SNS-related intentions and uses, it examined the negative emotional and behavioral impacts of SNS use. We expect our findings will contribute to future studies of the relationships between SNSs, users, environmental characteristics, and dysfunction on SNSs. This study also has academic implications related to the development of theory. Previous research on fatigue has examined life, work, and use behaviors separately, but we framed these factors as a series of processes. Importantly, it remains necessary to formulate theories about the negative perceptions of individual SNS users regarding specific services.
In addition, this study has some implications for practitioners trying to establish policies related to SNS side effects and fatigue. First, our results highlight the need for efforts to minimize the adverse effects of negative emotional factors such as SNS fatigue and living disorder. For this purpose, it is important for users to develop the ability to regulate SNS use on their own. However, it is difficult for users to perceive what factors cause the fatigue that they feel from using SNSs. Therefore, it is necessary to study subjective characteristics that can cause SNS fatigue and living disorders, and to provide guidelines to help users prevent these problems and protect themselves. Second, the government and SNSs should encourage users and hold campaigns that warn that excessive use of SNSs can harm their health and cause mental fatigue. Excessive use of social networking produces negative social and economic consequences. Therefore, to foster a healthier social culture and prevent economic losses, excessive use of SNSs must be recognized as a social disease that should be dealt with seriously. In this respect, in addition to the campaign mentioned above, SNS users should receive education and guidelines regarding the correct use of SNSs. On a practical level, the findings of this study also suggest that technologies should be implemented to automatically prevent the spread of illegal information, curtail the infinite expansion of social relations on SNSs, and block users from SNSs after they exceed certain usage times.
Limitations and Future Research
Despite its significant findings, this study had several limitations. First, the scope of SNSs was too broad. The commonality between various SNSs is that they are used for information exchange and networking. However, while SNSs such as Twitter and Facebook share certain features in terms of communication and information sharing, they are considerably different when it comes to how articles and photos are posted and how the services are used. Therefore, the fatigue levels and life disorders of SNS users may differ depending on how specific SNSs enable them to fulfill their aims for using SNSs. In future studies, researchers should investigate users' fatigue and living disorders by classifying SNS characteristics. Second, this study did not distinguish between the two types of SNSs: Open and closed SNSs. Therefore, our findings have limited generalizability. Future studies should investigate SNS users' emotional experiences by dividing them into groups (open and closed SNSs) to increase the validity of their findings. Finally, we only included SNS characteristics (irrelevant information overload and open reachability) and user characteristics (engagement and maintaining self-reputation) that induce SNS fatigue as factors in the study model; we did not investigate social and cultural factors. Given that SNSs function as communication methods employed socially and in specific cultures, future studies should investigate various additional factors that affect SNS fatigue.
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Appendix A Constructs and Related Studies
Construct
Measures Related Studies
Irrelevant Information Overload
• There is a lot of unnecessary information on SNSs. • I receive unnecessary information from SNSs that hinders my daily life.
•
On SNSs, the amount of irrelevant information increases excessively, and I spend a lot of time spent searching for information.
[9]
Open Reachability 
